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This invention relates to valve mechanisms, and 
more particularly to mechanisms of the type 
known as pilot controllers which are arranged to 
vary the pressure of an operating fluid in re 
Sponse to variations in a control force. The 
control force is frequently derived from the pres 
Sure of a primary fluid. 

Pilot controllers are often used in connection 
With diaphragm motor valves having a valve 
member actuated by a fluid pressure responsive 
diaphragm, the valve member controlling the 
flow of the primary fluid. In such service the 
pilot controller is arranged to respond to vari 
ations in the pressure of the primary fluid, and 
to vary the pressure of an operating fluid which 
is applied to the diaphragm of the motor Valve, 
for the purpose of minimizing variations in the 
primary fluid pressure despite wide changes in 
the rate of flow. 

It is found that pilot controllers as heretofore 
constructed have a tendency to hunt, particu 
larly upon sudden and appreciable changes in the 
pressure of the primary fluid. In response to 
such a pressure change the controller will over 
shoot, producing too great a change in the pres 
sure of the operating fluid, whereupon the con 
troller will reverse and over-shoot in the Op 
posite direction. Consequently the valve member 
of the diaphragm motor valve may be moved 
back and forth many times before becoming sta 
tionary in the correct position corresponding to 
the current demand for primary fluid. This 
causes undesirable fluctuations in flow and preS 
sure, and in addition results in undue wear on 
the various parts of the controller and the motor 
valve. 

It is accordingly one object of the invention 
to provide a pilot controller including a stabiliz 
ing mechanism arranged to counteract any hunt 
ing tendency and cause the controller to operate 
in a smooth and steady manner. 

It is a further object of the invention to pro 
vide a pilot controller including a stabilizer hav 
ing means whereby the stabilizing action may be 
readily adjusted, so that the controller may be 
caused to operate in the best and most efficient 
manner under the particular conditions encoun 
tered at installation. 

Pilot controllers ordinarily include a pilot 
valve which serves to control the pressure of 
the operating fluid, and this valve has to be 
moved to a new position in order to change the 
operating fluid pressure. In prior controllers 
these pilot valve movements are brought about 
solely by a device which moves in response to 
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2 
changes in the pressure of the primary fluid. 
Consequently there will be an appreciable vari 
ation in the primary fluid pressure as the demand 
for primary fiuid varies between maximum and 
minimum. For example, in an installation in 
tended to Supply primary fluid at Say 100 pounds 
preSSuire, the preSSure may drop to 98 pounds 
before the pilot controller Will open the motor 
valve fully, and it may increase to 102 pounds 
before the controller Will close the motor valve 
fully. In installations requiring highly accurate 
control, Such variations in preSSure will not 
be acceptable. 

It is accordingly a further object of the in 
Vention to provide a pilot controller which Will 
maintain a control force, Such as the pressure of 
a primary fluid, Substantially constant over a 
Wide operating range. 

It is a further object of the invention to provide 
a pilot controller adapted for installation in 
connection. With a motor valve to control the 
flow of a primary fluid, the controller being So 
constructed that there Will be no appreciable 
variation in the pressure of the primary fluid, 
Whether the motor valve is Wide open or Sub 
stantially closed. 

It is a further object of the invention to provide 
a pilot controller having a simple, inexpensive, 
and efficient pilot valve mechanism to control 
the preSSure of the operating fluid. 

It is a further object of the invention to provide 
a pilot controller having a pilot valve and a single 
and effective operating mechanism therefor in 
cluding yieldable means arranged to prevent the 
application of excessive force to the pilot valve. 
With these and other objects in view, as Will 

be apparent to those skilled in the art, the in 
vention resides in the combination of parts set 
forth in the Specification and covered by the 
claims appended hereto. 

Referring to the drawings illustrating one emi 
bodiment of the invention, and in which like 
reference numerals indicate like parts, 

Fig. 1 is a front elevation of my improved pilot 
controller in aSSociation. With other apparatus; 

Fig. 2 is a vertical Section through the pilot 
controller, taken Substantially on the line 2-2 
of Fig. 5, but with certain parts shown in full; 

Fig. 3 is a fragmentary view illustrating the 
Operation of a portion of the stabilizing mecha 
nism; 

Fig. 4 is a fragmentary view illustrating the 
Operation of a portion of the operating mecha 
nism for the pilot valve; 
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Fig. 5 is a section taken Substantially On the 
line 5-5 of Fig. 2; 

Fig. 6 is an enlargement of a portion of Fig. 5; 
Fig. 7 is a detail view of a pressure-equalizing 

valve and its actuating stem, forming a part of 
the pilot controller; 

Fig. 8 is an end view of the pressure-equalizing 
valve; 

Fig. 9 is a Section taken Substantially on the 
line 9-9 of Fig. 2; 

Fig. 10 is a section taken substantially on the 
line O-O of Fig. 2; 

Fig. 11 is a section taken Substantially on the 
line - of Fig. 5; 

Fig. 12 is a fragmentary view, partially in Sec 
tion, showing a modification in a portion of the 
Construction shown in Fig. 2; 

Fig. 13 is a section taken substantially On the 
line f3-3 of Fig. 12; and 

Fig. 14 is a plan view of a flat annular Spring 
forming a portion of the construction shown in 
FigS. 12 and 13. 

Referring first to Fig. 1, there is shown a pilot 
controller 20 arranged to control the Operation 
of a diaphragm motor valve 2 which is mounted 
in a pipe line 22 through which a primary fluid 
flows in the direction of the arrow. The motor 
valve 2 is of a well-known construction, and in 
cludes a slidable valve member 24 which is actu 
ated by a flexible diaphragm 25 loaded by a Spring 
26. This spring tends to close the valve, and 
by applying varying degrees of operating fluid 
pressure to the diaphragm the valve can be 
opened to any extent desired, in Opposition to 
the spring. This varying fluid pressure is trans 
mitted to the diaphragm through a pipe 28 
leading from the pilot controller 23. The coin 
troller is arranged to respond to variations in 
the primary fluid pressure at the discharge Side 
of the motor valve 2, and for this purpose a 
pipe 29 is provided to transmit this pressure from 
the pipe 22 to the controller. A pipe 30 is air 
ranged to supply an operating fluid, preferably 
compressed air, from a suitable Source (not 
shown) to the controller, and the pressure at 
the controller is preferably maintained Substan 
tially constant by means of a Suitable pressure 
reducing and regulating valve 3 of Well-known 
construction. The controller 20 is So Constructed 
and arranged as to reduce the pressure of the 
air received through the pipe 30 and to vary the 
pressure-reduction in accordance with the slight 
est change in the pressure of the primary fluid 
transmitted through the pipe 29. The reduced 
air pressure is transmitted through the pipe 28 
to the diaphragm 25 and controls the valve men 
ber 24, which opens or closes as may be required 
to restore the desired pressure in the pipe 22 at 
the delivery side of the motor valve. 

Referring now to Fig. 2, it will be seen that the 
controller 20 comprises a hollow frame or CaS 
ing 33 having an opening 34 in its bottom Wall, 
this opening being closed by a cup 35 therebe 
neath which is attached to the casing. Within 
this cup there is mounted a fluid pressure respon 
sive device in the form of a corrugated diaphragm 
or bellows 37 secured at its lower end to a head 
38 and at its upper end to a head 39. The lower 
head 38 is fastened to the bottom of the Cup 35 
by means of a nut 4 f. This lower head has an 
opening 42 therethrough to which the pipe 29 is 
connected. The upper head 39 engages the lower 
end of a vertical stud 43 which is guided for Ver 
tical sliding movements by means of two verti 
cally spaced annular rows of ball bearings 45 
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4 
mounted within circumferential grooves in the 
stud and surrounded by a vertical Sleeve 46. This 
sleeve is mounted in a bracket 47 which projects 
forwardly from the rear wall of the casing 33. 
On the upper end of the Stud 43 there is mounted 
a saddle 49 which supports the lower end of a 
coiled compression spring 50, the upper end of 
this spring engaging a Saddle 5?. This upper 
saddle 5 is supported by a ball thrust bearing 53 
carried on the lower end of a vertical adjusting 
Screw 54 which extends through a nut 55 Secured 
to the upper wall of the casing 33. 
The upper head 39 will move vertically in re 

sponse to pressure changes within the bellows 3, 
and these movements are employed to actuate a 
pilot valve mechanism. This mechanism con 
prises a valve body 57 located within the casing 33 
at the right hand Side of the Spring 50 (as viewed 
in Fig. 2) and bolted to the rear Wall of the cas 
ing. This body 51 is shaped to provide a chamber 
58 which is supplied with operating fluid through 
an inlet port 59 iormed by a Screw-threaded ver 
tical bushing 6 mounted in the body with its 
upper end extending into the chamber 58. Oper 
atting fluid may escape through an exhaust port 
62 formed by a screw-threaded vertical bushing 
63 mounted in the body with its lower end ex 
tending into the chamber 58. The two bushings 
60 and 63 are vertically aligned, and they are in 
serted through openings in the body 57 which 
are closed at their outer ends by means of Suit 
able plugs 64. The inlet bushing 60 is in com 
munication with a passage 66 which extends 
rearwardly through the body 57 and connects 
With the air Supply pipe 30, as best shown in Fig. 
9. Similarly, the exhaust bushing 63 is in com 
munication with a passage 67 which extends 
real'Wardly through the body 57 and connects 
With an exhaust pipe 68. If air is used as the 
operating fluid, this pipe 68 will simply exhaust 
into the atmosphere. A third passage 69 leads 
rearwardly from the chamber 58 through the 
body 57 and connects with the pipe 28. 
By controlling the flow through the ports 59 

and 62, it is possible to control the fluid pressure 
within the chamber 58. For this purpose there 
is provided a pilot valve 7 (Fig. 2) comprising a 
thin flat horizontal blade with its left end por 
tion located between the adjacent ends of the 
opposed bushings 60 and 63. Preferably these 
parts are So constructed and arranged that the 
blade need move only a few thousandths of an 
inch up or down to close the ports 62 or 59 respec 
tively. The chamber 58 is closed at its right hand 
Side by means of a thin vertical flexible dia 
phragm 2, preferably of metal, the edge portions 
of the diaphragm being clamped against the valve 
body 57 by means of a ring 73. The pilot valve 7 
is provided with a horizontal stem 75 which ex 
tends through the diaphragm. This stem is pro 
Vided With a threaded portion to receive a nut 76 
Which is tightened against the diaphragm and 
thus fastens the pilot valve thereto. The dia 
phragm provides a fulcrum for the pilot valve so 
that the Valve is pivotally Supported intermediate 
its length. 
A mechanical connection is provided between 

the Vertically movable stud 43 and the outer or 
right hand end of the pilot valve stem 75, the con 
Struction preferably being such as to prevent the 
transmission of excessive force to the relatively 
fragile Stem. For this purpose, a horizontal float 
ing lever 78 is provided directly above the upper 
head 39 of the bellows 37. This lever is full 
Crumed at its left end by a stabilizing means 
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which Will be described hereinafter. An Open 
ing 79 is provided through the intermediate por 
tion of the lever, and the stud 43 extends through 
this opening with ample clearance, the adjacent 
portion of the stud having a circumferential 
groove 80 therein. A pin 8 is mounted in the 
lever 8 to extend horizontally acroSS the open 
ing 79, at the right hand side of the stud and in 
engagement with the groove 80. The pin 8 pro 
vides a pivotal connection between the stud 3 
and the lever 78. The right hand end of the lever 
8 is connected to the pilot valve stem 5 by an 
upright link 83. The lower end of this link is 
pivotally connected to the lever by means of a ball 
bearing 84. On the upper end of the link there 
is provided a block 85 having a V-shaped receSS 
86 therein to receive the outer end of the valve 
stem, 75. A light coiled tension spring 88 ex 
tends between the link 83 and a stud 89 which 
projects downwardly from the lower plug 64. 
This spring provides sufficient force to hold the 
pin. 8 in the groove 89, and to maintain the end 
of the valve stem 5 at the bottom of the receSS 
86, as shown in Fig. 2, under normal operating 
conditions. However, if the lever 8 moves in 
either direction beyond the point necessary to 
seat the pilot valve 7, one or the other of the 
sloping sides of the recess 86 will slide along the 
end of the Walve stem 75 and cause the link 83 to 
swing to the right, as indicated in Fig. 4. In this 3 
manner damage to the pilot valve mechanism. 
Will be avoided. 

Referring now to Fig. li., it will be seen that the 
passage 69, which connects the pilot valve cham 
ber 58 with the pipe 28, is also connected to a T 
shaped fitting 9 from which a tube 92 extends 
downwardly and a tube 93 extends upwardly. The 
tube 92 leads to a pressure indicating gauge 9 
(Figs. 1 and 9) within the front portion of the 
casing 33 and visible through a transparent glass 
plate 95. The tube 93 leads to a stabilizing means 
which provides a fulcrum for the lever 78. 
This stabilizing means comprises a stationary 

block or body 9, which is rigidly attached to the 
rear wall of the casing 33 by means of two studs 
98 (Fig. 5). As shown in Fig. 10, a fluid preSSure 
responsive device in the form of a corrugated flex 
ible diaphragm or bellows 99 is secured to the 
upper surface of the block 97, and a similar bel 
lows 00 is secured to the lower surface of the 
block. The bellows 99 is closed at its Upper end 
and tends to expand upwardly upon an increase 
in the fiuid pressure therein, while the bellows 
is closed at its lower end and tends to expand 
downwardly upon an increase in the fluid pres 
sure therein. The block 97 forms a partition wall 
which separates the interiors of the tWO bellowS. 
A stud 02 projects upwardly from the block 9 
into the bellows 99 to limit collapsing movement 
thereof, and a similar stud (3 projects down 
Wardly from the block into the bellows it to 
limit collapsing movement thereof. The upper 
end of the bellows 99 is supported by a cap 5, 
and the lower end of the bellows () is supported 
by a similar cap S, these two caps being rigidly 
connected to one another by four Vertical rods 

located outside the beliOWS. The lower Cap 
(6 is provided with a downwardly projecting 

screw-threaded stud 09 (Fig. 2) which is con 
nected by a tightly coiled helical wire Spring f 
to a similar stud carried by the left end of 
the lever 8. This spring is capable of trans 
mitting appreciable vertical forces, but it will 
yield readily to even very slight lateral forces, 
and it provides a fulcrum for the lever. 
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6 
The rigid structure formed by the tWO caps 

f05 and 6 and the four rods 07 provides a 
yoke 2 which will move vertically under the 
influence of changes in the relative fluid pres 
Sures within the two bellows, and these move 
ments shift the fulcrum of the lever 8 in Such 
a manner as to stabilize the operation of the con 
troller. As shown in Figs. 5 and 6, the tube 93 
is connected to a fitting 3 which is threaded 
into a tapped hole A in one side of the block 
9, and this hole f 4 leads laterally into a cylin 
drical receSS 5 in the front of the block. The 
front end of this recess is closed by a flanged plug 

and a rubber O-ring seal fa. A vertical 
paSSage 2 (Fig. 10) is provided in the block to 
connect the receSS f 5 with the interior of the 
lower bellows . Thus the lower belows is 
always subjected to the fluid pressure within the 
tube 93 and the pilot valve chamber 58. An 
L-shaped passage f2t is provided in the block to 
Connect the inner end of the recess 5 with the 
interior of the upper bellows 99, and flow through 
this paSSage is restricted so that there will be a 
slight delay, after any change in the pressure 
within the lower bellows, before the pressure 
Within the upper bellows becomes equalized 
there with. 
This restriction of the flow is preferably 

brought about by a manually adjustable valve 
mechanism which is best shown in Figs, 6 to 8. 
This mechanism comprises a valve in the form 
of a circular disk 23 located within the recess 

5 and engaging the fiat surface or seat at the 
rear or inner end of the recess. An eccentrically 
positioned port 24 extends through this disk, 
and by turning the disk this port may be brought 
into registration with the end of the paSSage 2 
to provide free communication between the two 
bellows. An arcuate groove 25 is provided in the 
rear surface of the disk, this groove decreasing 
gradually in cross-sectional area, along its length, 
the larger end of the groove being connected with 
the port 24. Thus as the disk is turned to move 
the port out of registration with the passage 2, 
the fiOW through this passage will be restricted to 
an extent dependent upon the angular position 
of the disk, since the only connection between 
the port 24 and the passage 2 will be through 
a portion of the groove 25. 
The disk 23 may be turned manually, and for 

this purpose there is provided a valve stem 27 
which extends through the plug in axial 
alignment with the disk. A rubber O-ring seal 
28 Surrounds the valve stem. A hollow head 
i29 is formed on the rear end of the valve stem, 
this head having two diametrically opposed 
notches 3 therein to receive two lugs 32 which 
project forwardly from the valve disk 23. This 
provides a driving connection between the parts. 
A Coiled compression Spring 33 is mounted 
Within the head 29 to engage the valve disk 
and to hold it firmly in contact with its seat. 
A handle 35 is secured to the front end of the 
Valve Stein, and a pointer 36 is secured to the 
side of the block 9 and projects forwardly adja 
cent the handle. As shown in Fig. 2, this handle 
may bear numerals which, in conjunction with 
the pointer, serve to indicate the amount of 
restriction provided by the valve. 
The construction of the stabilizer is preferably 

Such that even under conditions of steady fiow 
through the conduit 22, the position of the lower 
Cap 106, Which Supports the left end of the lever 
18, Will be dependent upon the fluid pressure in 
the pilot valve chamber 58 and the amount of 
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opening of the motor valve 2. The change in 
position of this cap 06 is such as to compensate 
for the change in position of the pilot Valve , 
So that the position of the pin 8 will be the same 
for all rates of flow in the conduit 22. Thus 
the pressure within the conduit may be held 
constant, and the controller Will operate without 
any range of preSSure Variation. 
This result is obtained, in the embodiment 

illustrated, by providing a yieldable connection 
between the lower end of the bellows 8) and the 
lower cap 96 therebeneath. The bellows is not 
supported in direct contact with the cap, but a 
yieldable element is located between these parts 
to transmit the force produced by the fluid pres 
Sure within the belows. In Fig. 2 this element 
is shown in the form of an O-ring 38 of rubber 
or sinilar material, and in Fig. 3 this O-ring 
is shown Somewhat flattened or compreSSed by 
the effect of the fluid preSSlure. Similar results 
may be obtained from the construction shown in 
Figs. 12 to 14, which comprises a yieldable ele 
ment in the form of a flat metal ring 49 having 
two diametrically opposed upwardly projecting 
lugs 4 and two diametrically opposed down 
Wardly projecting lugs 42 positioned at ninety 
degrees with respect to the lugs 4. The lugs 
4f engage a washer li3 which rests against the 
bottom of the bellows fee, and the lugs 42 en 
gage a washer 44 which rests against the top 
of the cap 06. The pressure within the bellows 
will flex or distort the ring 40 as indicated. 

Bigs, 12 and 13 also disclose a modified con 
Struction for the ever fulcrum. In place of the 
tightly coiled helix of Fig. 2, this modified 
fulcrum comprises a short vertical wire flii 
which is secured at its opposite ends to the cap 
106 and to the end of the lever 78 respectively. 
This wire is sufficiently strong to transmit the 
required vertical forces, but flexible enough to 
yield readily at the slightest lateral force. 
The operation of the invention Will now be 

apparent from the above disclosure. Under con 
ditions of steady demand for primary fluid from 
the pipe 22, the fluid pressure transmitted 
through the pipe 29 to the bellows 3. Will be 
constant and exactly balanced by the force of 
the spring 30, thus holding the pin 8 in a fixed 
position. The regulating valve 3 Will Supply air 
at a constant pressure through the pipe 39 and 
the passage 66 to the inlet bushing 69. This 
air will flow steadily through the inlet port 59 
into the chamber 58 and thence through the 
exhaust port 82, the exhaust bushing 63, the 
passage 67, and the pipe 68 to the atmosphere. 
The lever 8 and the link 33 will hold the pilot 
valve 7 in a fixed position intermediate the portS 
59 and 62. The air pressure Within the chamber 
58 will be constant, and it will be effective, 
through the passage 69 and the pipe 28, on the 
diaphragm 25 of the motor valve 2, thus hold 
ing the valve member 24 partially open against 
the force of the spring 26. This Sane air preS 
sure will also be translitted through the fitting 
9, the tube 93, the fitting 3, and the hole 4 
to the recess 5. From this receSS the preSSure 
will be transmitted to the lower bellows 8 
through the passage 29, and to the upper bellows 
99 through the valve port 24, the groove 25 
and the passage 2, assuming that the valve 
disk 23 is adjusted to a partially open position. 
The yoke 2 will be held in a fixed position, Sup 
porting the left end of the lever 78 through the 
fulcrum member 0 or 46, as the case may be. 
The O-ring 38 or the annular spring 40, which 
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ever is employed, will be slightly compressed by 
the pressure within the bellows 00. 
If noW there is a change in the demand for 

fluid from the pipe 22 there Will be a momentary 
change in the pleSSure transmitted to the con 
troller 20 through the pipe 29, and the controller 
Will promptly readjust the motor valve 2 as 
equired to meet the new demand and restore 
the pressure in the pipe 22 to the desired Value. 
ASSunning that there is an increased demand for 
fiuid, the preSSure transmitted through the pipe 
29 to the bellows 37 Will decrease, the head 39 
and the Stud 43 Will move downwardly, lowering 
the piln 8t, and SWinging the lever 78 down 
Wardly about the fulcrum O. This will move 
the link 83 doWinWardly, and tilt the pilot valve 

about its fulcrum diaphragm 2, so that the 
pilot valve will move away from the inlet port 
59 and closer to the exhaust port 62. If the 
noVenent of the link 83 is more than sufficient to 
bring the pilot valve into contact with the ex 
haust bushing 63, the Spring 88 will yield and 
allow the V-notched block 85 to slide, along 
the end of the Stein 75, thus avoiding any Over 
stressing of the pilot valve. The movement of the 
pilot waive will result in increasing the air pres 
sure within the chamber 58, this increased pres 
Sure being effective on the motor valve dia 
phragm 25 and also Within the recess 5 of the 
stabilizer block 97. The diaphragm 25 and the 
valve member 24 will move downwardly to allow 
an increased foW through the pipe 22 as re 
guired by the new definand and to restore the 
desired pressure. The increased air preSSure 
Within the recess 5 Will be transmitted innine 
diately through the passage 29 to the lower 
bellows , and it will he transmitted gradually 
through the valve port 24, the groove 25 and 
the passage 2 to the upper bellows 99. The 
annount of delay in transmitting the increased 
pressure to the upper bellows will depend upon 
the adjustinent of the Valve disk 23. Because 
Of this delay, the lower bellows will expand, the 
upper bellows will contract, and the yoke 2 
Will move downwardly, lowering the fulcrum O. 
This Will tend to counteract the effect of the 
lowering Of the pin 8 by the diaphragm 37 and 
hence the movement of the pilot valve 7 toward 
the exhaust port 62 will be less than would other 
Wise be the case. Consequently the action of 
the controllier Will be stabilized and hunting will 
be avoided. The pressure within the upper bel 
lows 99 Will gradually increase until it is equal 
to that Within the lower bellows CO, so that the 
yoke 2 Will move slowly upwardly toward its 
Original position. However the yoke will not stop 
at its original position, but it will travel slightly 
beyond the Sane, for the increased pressure with 
in the diaphragms 93 and 0) will cause an in 
Creased deflection of the O-ring 38 (or the spring 
40). Thus the lever fulcrum O will be held at 

a slightly higher positioin than originally, which 
Will tend to hold the pilot valve slightly nearer 
to the exhaust port 62 to slightly increase the 
preSSure Within the pilot valve chamber 58 and 
effective upon the motor valve diaphragm 25. 
Consequently the motor valve will open slightly 
more until the pressure within the pipe 29 has 
increased to its original value, and the bellows 37 
has raised the pin 8 to its original position. 
Thus, despite the increased demand for primary 
fluid, the pressure of the primary fluid will be 
held exactly the same. 

If now We assume that there is a decreased 
demand for primary fluid, the pressure trans 
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mitted through the pipe 29 to the bellows 37 will 
increase, the head 39 and the stud 43 Will move 
upwardly, raising the pin 8, and Swinging the 
lever 78 upwardly about the fulcrum (). This 
will move the link 83 upwardly and tilt the pilot 
valve 7 about its fulcrum diaphragm 2, so that 
the pilot valve will move toward the inlet port 
59 and away from the exhaust port 62. Damage 
to the pilot valve in the event of excessive lever 
travel will be avoided by the action of the W 
notched block 85. The movement of the pilot 
valve will reduce the air pressure within the 
chamber 58, upon the motor valve diaphragm 
25, and within the recess 5 of the stabilizer 
block 97. The valve member 24 of the motor 
valve will accordingly move upwardly to decrease 
the flow of primary fluid as required by the de 
creased demand and to restore the desired pres 
sure. The decreased air pressure within the 
recess 5 will be effective immediately within 
the lower bellows 0, and the excess pressure 
within the upper bellows 99 will gradually escape 
through the passage 2 and past the valve disk 
23, the rate of escape being dependent upon 
the adjustment of this disk. Because of the delay 
in the escape of pressure from the upper bellows, 
the lower bellows will contract, the upper bellows 
will expand, and the yoke 2 will move upward 
ly, raising the fulcrum 0. This will tend to 
counteract the raising of the pin 8 by the dia 
phragm 37 and consequently the movement of 
the pilot valve Ti toward the inlet port 59 will 
be less than would otherwise occur. Thus the 
action of the controller will be stabilized and 
hunting will be avoided. As the pressure Within 
the upper bellows 99 gradually decreases until 
it equals that within the lower bellows (0, the 
yoke 2 will move slowly downwardly toward its 
original position. However the yoke will not 
stop at its original position, but it will travel 
slightly below the same, for the decreased pres 
sure within the two stabilizer diaphragms will 
decrease the deflection of the O-ring 38 (or the 
spring 40). Consequently the lever fulcrum 
will be held at a slightly lower position than 
originally, which will tenri to hold the pilot valve 
slightly nearer to the inlet port 59 to slightly de 
crease the pressure within the pilot valve cham 
ber 58 and effective upon the motor valve dia 
phragm 25. As a result the motor valve will 
close slightly more until the pressure within the 
pipe 29 has decreased to its original value, and 
the bellows 37 has lowered the pin 8 to its 
original position. Thus, in spite of the decreased 
demand for primary fluid, there will be no ap 
preciable change in the pressure thereof. 
From the above description it will be apparent 

that the bellows 99 and fee provide a fluid pres 
sure responsive means which is suhiected to the 
pressure of the operating fluid in the pilot valve 
chamber 58, this pressure being under the con 
trol of the pilot valve 7 . Under conditions of 
steady demand for primary fluid from the pipe 
22, the pressures within the two bellows will be 
equal. Because of the effect of the compressible 
oring 38 (or of the annnuar Spring 40) the 
position of the yoke 2 and of the lever fulcrum 
to will be a function of the primary fluid pres 
sure. If this fluid pressure increases, the yoke 
will assume a higher position, tending to move 
the pilot valve in a direction to increase the 
pressure. If the primary fluid pressure de 
creases, the yoke will assume a lower position, 
tending to move the pilot valve in a direction to 
decrease the pressure. In other Words the lever 
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fulcrum is shifted, upon a change in the operat 
ing fluid pressure, in a direction tending to move 
the pilot valve and accentuate the said pressure 
change. Because of this action, the controller 
will operate without any appreciable “range,' 
and it Will maintain substantially the same pri 
mary fluid pressure at all rates of demand. This 
effect must be distinguished from the Stabilizing 
action, which comes into effect only during 
changes in demand, for the purpose of prevent 
ing hunting. By adjusting the valve handle 35, 
the stabilizing action may be increased or der. 
creased to fit the particular installation. If Wide 
and frequent changes in demand occur, it is de 
sirable to increase the stabilizing action. - 
While the operation has necessarily been de 

scribed as taking place in a series of steps, it will 
nevertheless actually proceed in a floating man 
ner. Accurate tests of the controller in opera. 
tion show that throughout a wide range of de 
mand for primary fluid and despite sudden 
changes in the demand, the pressure of the pri 
mary fluid will nevertheless be held exactly con 
stant so far as it is possible to determine from 
a pressure-recording chart. 
Having thus described my invention, what I 

claim as new and desire to secure by Iletters 
Patent is: - 

1. A valve mechanism comprising a yieldable 
device movable in response to variations in a pri 
mary control force, a pivotally supported pilot 
valve arranged to vary the pressure of an oper 
ating fluid, a stem projecting outwardly from the 
pilot valve, and operating mechanism connecting 
the yieldable device With the pilot valve stem, the 
said operating mechanism including a link, a 
block on the link having a V-shaped recess there 
in arranged to receive the outer end of the pilot 
valve stem, and means yieldably urging the block 
into engagement with the said stem, the block 
being arranged to slide relative to the Stem as 
required to prevent application of excessive force 
thereto. 

2. A valve mechanism comprising a yieldable 
device movable in response to variations in a pri 
mary control force, a lever, means connecting 
the device to the lever, a pivotally supported pilot 
valve arranged to vary the pressure of an operat 
ing fluid, a stem projecting outwardly from the 
pilot valve, a link connected to the lever, a block 
on the link having a V-shaped recess therein ar 
ranged to receive the outer end of the pilot valve 
stem, and a spring yieldably urging the block into 
engagement with the said stem, the block being 
arranged to slide relative to the stem as required 
to prevent application of excessive force thereto. 

3. A valve mechanism comprising a yieldable 
device movable in response to variations in a pri 
mary control force, a valve body providing a pilot 
valve chamber having opposed inlet and outlet 
ports for an operating fluid, a flexible diaphragm 
Secured to the body and forming a wall of the 
chamber, a pilot valve pivotally supported by the 
diaphragm and having an inner portion which 
extends between the said ports to control the 
pressure of the operating fluid within the cham 
ber, the pilot valve having a stem which extends 
outwardly beyond the diaphragm, and means 
connecting the said yieldable device to the pilot 
Valve stem. 

4. A valve mechanism comprising a yieldable 
device movable in response to variations in a pri 
mary control force, a floating lever, means con 
necting the device to the lever, a pilot valve ar 
ranged to control the pressure of an operating 
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fluid, means connecting the pilot valve to the 
lever, a movable member providing a fulcrum for 
the lever, two fluid pressure responsive devices 
connected to the member and tending to move 
the same in opposite directions, means to subject 
both devices to the pressure of the operating fluid, 
and a yieldable element located between one of 
the devices and the member to cause a shifting 
of the fulcrum, upon a change in the operating 
fluid pressure, in a direction tending to move the 
pilot valve, and accentuate the said pressure 
change. 

5. A valve mechanism comprising a yieldable. 
device movable in response to variations in a pri 
mary Control force, a floating lever, means con 
necting the device to the lever, a pilot valve-ar 
ranged to control the pressure of an operating 
fluid, means connecting the pilot valve to the 
lever, a movable stabilizer member, two fluid 
pressure responsive devices connected to the 
member and tending to move the same in oppo 
site directions, means providing a comparatively 
free passage through which one of said fiuid pres 
Sure responsive devices is subjected to the pres 
Sure of the operating fluid, a yieldable element 
located between the said one of the fluid pressure 
responsive devices and the stabilizer member, 
means providing a comparatively restricted pas 
Sage through which the other of the fluid pres 
Sure responsive devices is subjected to the pres 
Sure of the Operating fluid, and means connecting 
the said Stabilizer member to the lever, whereby 
a hunting action may be avoided during changes 
in the primary control force. 
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6. A valve mechanism comprising a yieldable 

device movable in response to variations in a pri 
mary control force, a floating lever, means Con 
necting the device to the lever, a pilot valve ar 
ranged to control the pressure of an Operating 
fluid, means connecting the pilot valve to the 
lever, a stationary block, two flexible bellows Se 
cured at their inner ends to opposite Sides of the 
block, a movable yoke supporting the Outer ends 
of the bellows, the block having a comparatively 
free passage therethrough leading to the interior 
of one bellows and a comparatively restricted 
passage therethrough leading to the interior of 
the other bellows, means to supply operating fluid 
from the pilot valve to the said passages, a yield 
able element located between the outer end of 
the said one bellows and the yoke, and means 
connecting the yoke to the lever, whereby a hunt 
ing action may be avoided during changes in the 
primary control force. 

PAUL C. TEMBLE. 
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